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Physics 461: Quantum Mechanics I

Fall 2021

Course Information







Instructor: Dr. David A. Macaluso
Office: C.H. Clapp Building, room 119
Telephone: (406) 243-6641
Email: david.macaluso@umontana.edu
Lectures: MWF 12:00 – 12:50 PM in CHCB 230/231
Office Hours: MTW 2-3. I am happy to help students and answer questions outside my normally
scheduled office hours and I strongly encourage students to seek my assistance whenever necessary.

Overview
Quantum Mechanics is a fundamental theory in physics that provides a conceptual and mathematical description
of the properties of nature at the atomic and subatomic scales. It is the foundation of all quantum science including
quantum chemistry, quantum field theory, quantum technology, and quantum information science. The primary
concepts of QM are quantization of energy, wave-particle duality, the uncertainty principle, and the
correspondence principle; these theories were first developed in the early 20th century when radical new ideas
were being proposed to address the inability of Classical Physics to explain certain observable phenomena, thus
Quantum Mechanics is decidedly empirical even though it is primarily a mathematical formalism. The goal of this
course is to teach students how to do Quantum Mechanics in exactly the same way a course in calculus teaches
students how to do calculus, so we will primarily be studying the mathematical techniques that successfully model
and predict quantum behavior.

Learning Outcomes
Upon completing this course, students should have:
1. A qualitative and quantitative understanding of Quantum Mechanics and its primary topics: the Wave
Function, the Schrödinger Equation, Hilbert Space and Hermitian Operators, and the Uncertainty Principle.
2. Experience applying Quantum Mechanics to the 3-dimensional physical situation that was critical in the
theory's development, the Hydrogen Atom.
3. Improved problem solving skills, expanded mathematics vocabulary and capabilities, and improved
(independent) study skills.

Textbook
Introduction to Quantum Mechanics, 3rd Edition, By David J. Griffiths and Darrell F. Schroeter
ISBN-13: 978-1107189638
ISBN-10: 1107189632

Add/Drop/Withdraw
Please refer to the University policy on adding, dropping, and withdrawing from the course at
http://www.umt.edu/registrar/students/dropadd.php.
From the 16th through the 45th instructional day, all classes must be dropped using Drop forms (instructor
signature required, advisor signature required for undergraduates). $10 fee applies.

From the 46th to the last instructional day prior to finals week, classes must be dropped using the Drop form
(instructor and Dean signatures required, advisor signature required for undergraduates). $10 fee applies.

Websites
Grades and other materials will be posted on Moodle.

Course Expectations
This is an upper division course intended for physics majors. The expectations are therefore appropriate for
advanced undergraduate students who are familiar with the concepts of personal responsibility, accountability,
and academic honesty. For example:
Attendance: Exams will be based at least partially on lectures, in-class discussions, and in-class assignments. In
addition, quizzes represent a significant percentage of the course grade. Thus regular attendance, while not
compulsory, is vital to student success.
Reading Assignments: Students are expected to read the assigned material before class. Intermittent quizzes
will be given usually at the beginning of class that will be based at least partially on the reading. These quizzes
will not be demanding, so reading ahead will both prepare you for the upcoming lecture and help assure you earn
the “low hanging fruit” of reading quizzes.
Original Work: I strongly encourage students to work together, and to seek assistance from me whenever
necessary. However, written work submitted in this class must be the original work of the student. The Student
Conduct Code at the University of Montana embodies and promotes honesty, integrity, accountability, rights,
and responsibilities associated with constructive citizenship in our academic community. This Code describes
expected standards of behavior for all students, including academic conduct and general conduct, and it outlines
students' rights, responsibilities, and the campus processes for adjudicating alleged violations. See the full code
at: http://www.umt.edu/vpsa/policies/student_conduct.php

Grading Policy
Grading will be based on the traditional letter grade percentage scale. Grade breakdown:
Midterm Exams (three at 15% each)
Cumulative Final Exam
Quizzes (expect one per week)
Homework

45%
25%
15%
15%

Exams are 1 hour and will take place in the normal classroom. The Final Exam will be two hours and will take
place during our assigned time: 8:00 – 10:00 AM on Friday, December 17th. If you are unable to attend an
exam, arrangements must be made beforehand so that you can take the exam early. Missed exams are a zero.
Homework will be due at the beginning of class. Students not attending in-person that day will need to submit
their homework via email before the start of class. Late assignments will be accepted with a maximum grade of
50% (except where prior arrangements have been made with me).

Academic Honesty
I encourage students to work together and to seek assistance from me whenever necessary. However, work
submitted in this class must be the original work of the student. In addition, the majority of your grade will be

based on quizzes and exams that test your mastery of the homework problems, so doing the problems on your
own will give you the best chance to succeed.
In addition, Quantum Mechanics is plagued by the easy availability of online solutions. It is imperative you DO
NOT rely on those solutions, as they will be of no use during exams and are often to blame for poor or
incomplete understanding of the material. DO THE WORK! It is the only way to learn Quantum.
University policy statement on academic honesty: All students must practice academic honesty. Academic
misconduct is subject to an academic penalty by the course instructor and/or a disciplinary sanction by the
University.
All
students
need
to
be
familiar
with
the
Student
Conduct
Code:
(http://www.umt.edu/vpsa/policies/student_conduct.php).

Students with Disabilities:
Students with disabilities may request reasonable modifications by contacting me. The University of Montana
assures equal access to instruction through collaboration between students with disabilities, instructors, and
Disability Services for Students. “Reasonable” means the University permits no fundamental alterations of
academic standards or retroactive modifications. For more information, visit the Disability Services for Students
website at http://life.umt.edu/dss/.

Tentative Course Schedule (dates, topics and reading assignments subject to change)
Week
Week 1
8/30
Week 2
9/06
Week 3
9/13
Week 4
9/20
Week 5
9/27
Week 6
10/4
Week 7
10/11
Week 8
10/18
Week 9
10/25
Week 10
11/1
Week 11
11/8
Week 12
11/15
Week 13
11/22
Week 14
11/29
Week 15
12/6
Week 16
12/13

Chapter
1
1
1, 2
2
2
3
3
3, 4
4
4
4, 5
5
5

Topics & Reading
Syllabus, course intro
CH 1 - The Schrödinger Equation
probability, discrete & continuous
variables, normalization
CH 1: momentum, uncertainty
CH 2: 1D-TISE, stationary s., ISW
ISW, SHO, free particle, delta Fn
potentials (all 1D-TISE)
bound vs. scattering states,
δ-Fn well, FSW (1D-TISE cont.)
Hilbert space, observables,
Hermitian operators
Eigenfunctions, spectra,
Uncertainty Principle
CH 3: uncertainty, vector operators
CH 4: 3D TISE
Angular & radial equations,
complete H-atom
Angular momentum, eigenvalues,
spin
CH 4: B-fields, coupling
CH 5: bosons & fermions
Exchange forces, symmetry,
atoms, spin, He, the periodic table
solids, FEG, band structure

6

transforms, symmetry,
conservation laws

6

parity, degeneracy, selection rules
Finals Week

Comments/Notes

Exams

Labor Day
no class Monday

Exam 1 (Ch. 1-2)
Monday Oct 4

Exam 2 (Ch. 3-4)
Friday Nov 5

Thanksgiving Holiday
No class Wed. or Fri.

Last day of class,
Friday December 10
Final Exam in Room
230/231

Exam 3 (Ch. 4-6)
Wed Dec 8
FINAL EXAM 12/17
8:00 – 10:00 am

